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(57) Abstract: An anode electrode (10) is composed of a long 
straight cylinder-shaped body, and the outer circumference of the 
cylinder- shaped body is covered with a dielectric (12). A cathode 
part (20) has a shape of straight half cylinder. A cathode (25) 
surrounds the anode, and the anode and the cathode are arranged 
parallel to one another in the lengthwise direction. The cathode 
is provided with a cathode wire group (16). In the cathode wire 
group, both edges of the wire are fixed at both edges (20D) of 
the half cylinder shaped body constituting the cathode part, in the 
lengthwise direction, so as to have the plurality of wires parallel 
to one another. On a surface (20S) of the cathode part on a side 
that faces the anode, a reflecting plane is formed for reflecting 
radiation in a vacuum ultraviolet region. Thus, high-intensity 
light having a wavelength in the vacuum ultraviolet region can be 
obtained, and an object to be irradiated can be efficiently irradiated 
with the light. 
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[0001] ^CDmmfe, m^S^X^MQ^^iVUV: Vacuum Ultra Violet) M^^&MCO^m 
reformation:^— 7x^ iXa^) t^lJffl$tL§*^^^(^, T 

vuv^jirv^r^fe^o )fuxmmx^ mmmwrn^vTikm^^^: 

[0002] VVVm^(D^M(D^mytir^ g £feffcffi3fc^ (spontaneous radiation lamp) tVX 

te, #^^^tt^^B-xS#^vuv|M^-t?(D|g#t^ijffli-§, 

[0003] MS;f*^yT$cmM, m^^^-flm#:-efe§^^*>sv^^iir75^^^^SBg 

[0004] mnw-^Ti^nmm\.tz.^(Dm(D^tm(Dm\^mM\^ ^f^^m.n^mm^ 
^vTMmKx^x^y^it^Ri^m\^^rix^m^ri^ i^w^^v- 

spontaneous radiation) ii c fco"C^)fe'f - ^)^l^^ c t ; 5o 
[0005] ^^^<£>#fete. iai^3^t|-e^^^S^^^^^L-CV>§^i:, *5j;tf 
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[0006] ±mB-xmmzm-3<wiM<D$iMfe. ±^<D^nm^x^>xm<m.u^ti^ 
(DWzmmztiZo z.<Dmm<Dvuv%m&. ±mB-xmm^^<wcM^A 

bh"Smx&Z 0 

[0007] ±Jfi©VUVfflr«©jS^©3teSr*3t-r5 S mkMXMbVXtt:. tK* M*^) 

[0008] m* KMikfrK mfctfx&m^ir&fcfo<DjjmtL,xmm£tLX\ ^ 0 mz. 
[0009] i^ffi^^^i-^^^LT^p^m^iJffli-^^^^^^-cv^^, - 
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[ooio] *t, 6o%m&b\^*c^ft^<DMcmmM$hm^ xew^&mm-r&^bKx 

Z>—W^1&n> (one-barrier discharge) \Z.^X%^X^^b^^flX\^ 0 (## 

coon] &wnj:ffi7K£ti\*, xe^m^mmmxm^^tcisbK^w^m^-^-i 

&ft/rv>53tei|gE\ Xe^^^A^tx, ^J»o#^(D^y— K^ftx., i§BW5&( 

Suprasil quartz-type : Maa% Suprasil^LTflR^&tl/TV ^S^gfe^H) Xl/SV^tlfz. 

o 

[0012] ^©»Mfrt!^V^, ^mm^^, jES^«i:Sr¥ftl^Sl:Ei$ 
^fc^itoS^^tirC, ^(^^cm^X^^(D|g#t^^^i-§ o Ar^fe 
SV^^Kr^CB-XM^^i^^^*^. ^tl^f;ft,126, 146 nnrC&So 

5«C<^1^te, 160 nmJ^T^>^S^3te^K^^®l|3l-r§ri:^^, Ar#* 
fe§V^«Kr^^*ffi^^^^^^w- / ^ $ ^ c ^^ bT ^^-^^^3g^^ 

[0013] ##t^m5^Tj?9^r?i^$^fc^«, mM^mmirt^(Dm^i.x\^^ 

j$£ti/cw£v\ i&m±. iEmb&m<Dmm&&mcmfc£tiizMR&mz¥3f\z. 
m^btixmm£ti%mmb^ti&m&mmi£Wb(Dmxmz.z> 0 z<Dmf&<D%m 

^^f^Cltfcl : A. N. Zaidel, E. Ya. Schreider, VUV spectroscopy, Moscow "Nauka", 
1967. 

#N#fr^Cifc2:L. P. Schischatskaya, S. A. Yakovlev, G. A. Volkova, VUV lamps 
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with a large emitting surface, Optical Journal, Vol.65, No. 12, pp. 93-95, 1998. 
#^4#l¥JCfitfc3 : Y. Tanaka, Continuous emission spectra of rare gases in the vacuum 
ultraviolet region, J. Opt. Soc. Am. Vol.45, No. 9, pp. 710-713, 1955. 
##fF3Citfc4:G. A. Volkova, N. N. Kirillova, E. N. Pavlovskaya, I. V. 
Podmoschenskii, A. V. Yakovleva, VUV irradiation lamp. Bui. of Inventions, 1982, 
No.41 p.179. 

^N4#W^CSfe5:U. Kogelschatz, Silent-discharge driven excimer UV sources and 

their applications, Appl. Surf Sci, Vol. 54, pp. 410-423, 1992. 

#■^#1^ JCitfc6:M. Salvermoser, D. E. Murnick, Efficient, stable, corona discharge 

172 nm xenon excimer light source, J. Appl. Phys. Vol. 94, No. 6, pp. 3722-3731, 

2003. 

4¥^W^JC^k7 : F. Vollkommer, L. Hitzschke, Dielectric Barrier Discharge, The 8th 
International. Symposium on Science and Technology of LIGHT SOURCES LS-8, 
Greifswald, Germany, pp. 51-60, 1998. 

##W^CS^8 : R. P. Mildren, Rl J. Carman, Enhanced performance of a dielectric 
barrier discharge lamp using short-pulsed excitation, J. Phys. D: Appl. Phys. Vol. 
34, pp. L1-L6, 2001. 

##fFJCitfc9:H. Esrom and U. Kogelschatz, Appl. Surf. Sci. Vol. 54, p.440, 1992. 

[ooi4] ^<Dmm<D a mn, m^m^m^m^ir^vijvym^mmir^t, rvv&m 
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[0015] ^<Dm£<D%§i(DmM{fcs<vTi&m^^%Mfe, wMfot, ^wMW-x^m. 
So r/—vbM\^ir^iM<D^y-V(Dmmmyjv(DmM^mir^mm^ 

[0016] ^0H?g(7)l2(Z)lS#:/^7M^^3tlltt, MSffe ^(DmnW-X^M 

^rrSo ry— K&fry— Kfcras/^iRi ^si^^m-gsg^So ry— Vb 

[0017] ^©^lecois^itft/^TM^^wMti, ftmffe ^mnw-xwrn 

(Dmwtw-frht£z>T/—Ywmb^-rz>T;—Yb^ m<>m<?mRjjfa^w.t£ 
mm<Di&m^^Kmx&%^mfrhfj:%¥wvti$b- <d ^mvtm^ 
mzmfezntcmwcvv^—fabftzxy— Yv^—mb^-r^y— k^st* 
x.xm)&t$ti%o #y— rary— Y&mvm&fcm^MWtsti^ #>oTy— Ybffim 
%y—Ybfe^RXfaKK\<^zymiz.nm£thZ>o ry— K^ft-rsflil^y 

[ooi8] z<D&m<Dn4<Dmnifr<vTMn^^ftmte. mmw-b, ^(Dmmw-xtm. 
^tix\^xm<>M<y^R(D^^(Dm^^h^T/—vmmb^mT^T/—v 

misfh^T y-vMb, M<>m<y£nR^m^mmm<v&m^<D^mx&% 
HS^^s^twt, K\^z.^mmfe£ntcmwc(DT74^-frhte%zy-Y 
Mb&^%*y—Yb&M:^xmf$.£ti% 0 Jjy—mz-<DTy— vm&m 
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[0019] ^<Dmw(DM5(vmnfcs<vTifrn^^%;Ute. mnt$t, ^.(Dmm^x^m 
^h^^y-^4^—mt^ir^m^y—^b^MK.xm^n^ 0 ry 

[0020] ^(D^BJcD^ecDMSf^^yT^m^^r^jfeM^, ^Sffe ^ffSf£-e*« 

b, ry-K^«9Ht?*^.(o^y-K-efeo-c, ^oii:<^^M^f*i:-^^m^#: 

»y— K^^*x.§^m*ffi^5/h^*x.T*^$^ 0 -^mm^^M* 

[0021] ^(D^B^^^TcDfim^^yT^m^^r^^Mfi^ Mmr*^, r<Dfim#:-eM 
b, ^.<DT/—^mm^MK(D^y—^xhox, ^K^Kmmfmmm^ 

tvfc»(Dr7^-^^^^y-Kr7^-i¥^^*i-^^f^y-Ki:^*x.?)^: 
m^^x^m.^^ 0 ry— K£*f fa-r3#J<D#y— K^ffitevuvofg 

[0022] r(D^0j!(D^8(Dflmf*^^yT^m^^^5feM^*^ wMfcb, ^.(Dm^w-x^m 
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[0023] ~<Dmm(Dm9<Dmmfo^vTMm^3c^ytUte, %y— Kotc^^f 
^-e^x.rv^i^^^-e^o -Tfefr^ ry— KS¥£#y— kim^t— ^iro 

wvt(Dmfa&mm£tix\ ^ e 

[0024] ^(D^BJ(D^10(DM«#:/^yT^C«^^3feM^, T/-K««^RM^-e 

[0025] '(D^0^(Diiii(Dfim^^yT^cm^^3feM», Ty-Km*^^w^feo 

r<D#w^®i&ffi^^ ft)fB^y-Kr7^i—i¥^geM$nTv^^[^^r&]ttfetL 

^c\^^x%^^ti^m^m^tix\^^t^mnxh^ 0 
[0026] ^(D^^^i2©^«^^yr^«^^3teas«, fi«ft^ icitfr-et 

Kfc, ^^^^^JStt^^y-K^^r-^^x.-c^^tv^o r^M^f*^ 

[0027] ^^B^^^isoftmf^^yT^m^^^Mtt, itm^, ^m^w-x^ 
m^Kx\^xM<>u<^^K(D^(Dmm^hf^Ty—vwmt^'r^>Tj— 
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mm&£yiz.mm^xm)&£tiz>o ^lt, ry-Ybxy-Yv-f-Y-btK kmw- 

[oo28] z<Dmm<Dnu<Dnnifr*vTMn^i/^ftMte, mmw-t, ^mnw-xm 

Yb, mm^w-^m^^y—Yu^—b^Mcx., m^w^^mbmm^m 
fo<Dtp>bmb&—m-sfc.vmx\ ry—Y^y—Y^^—tK mmt^x^mm 
vxmm&fo%mmmmMm^^yh*^x.xx ^„ r©^#^Mti^s'b 

m£tixx^z> 0 

[0029] ^<Z)^P^(D||15(Z)M«^^yT^«^drW3feM«, WUfct, Z.<DmnfoXWi 

m^x\^xM<>u<ymK<D^(Dnv^m^ht^T/—Ywmb^ir^T/— 
Yb, mmtevti$(D&m&<D%y-\?74^-b&M:x.. n^^^mbmmnm 
fc<D^^mb&— m-,fcvmx\ ry—Y^y—Y^^—tK mmt?£?Kmm 
i,xn)&t$ti%m^MMMmm^^h&m±x\,^&^ ±m<Dz.<Dmm(Di2frh 
iA(Dmmw-^rwcm^^%w,b^m^ 0 mtzzm*. Tv-K^wi^-e 

K\^^x%^^ti^nm^m^tixx^^xh^ 0 

[0030] ^(D^m^mie^WM^VTMcM^^ytMl-i, mntfcb, ^comnfcXWi 

m^x\^xn^u<ymK<D^(Dn^m^ht^T/—Ywmb^ir^T/— 
Yb, mm^ytfc<D&mv£<v*y-Y r 74-Y-b&M;x.%o ^lt, m^^^mb 
mmnmi^^^mb^-^tc^mx\ ry—Y^y-Yu^-^ mm&x 
^zmm^xm^ti^o ^ ^y—YRxiry—Yn, ^^M^M^xmmxh 
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[oo3i] ±m<D^(Dmm<Dmi^me<Dmn^vTMn^^ytMKm^x^ tv- 

[0032] *fc, ^(D^(D^K^l~^160MS#:^^yT^m^^3feM^*3V>-C«, 

vxnj&irz><Dmrmx&z> 0 

[0033] ^(D^m^^yr^m^^^Mtt^ xy—n^y—w^ 

m,m$m&m~rz-tftx%, mmi^jrwcm^m^^'r^mmtf^x\^ 0 * 

[0034] *fc, Ty-K^ft1-3fiiJ<D#y-K<»B^te, K^^tt^^i-SK 

[0035] *fc. i(D^0j!(D^l~^3(Dfim^^T^m^^««, _h3£<Djl^^ 

^mmmmm^mm^^t^x^o 

[0036] ^^)^M0H4~H8(Df|«#:/^yTM^^^«, W<DTV— Kf- 

ftx.T, Ty-K»JI;i3#/$£^Tl^ 0 r<D £5 ttS^ttaot, TV— K« 

[0037] ^(D^0j!(D||9(DM^^^yT^^df-^^^ N #y— *o[i:<V£ 
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MQ$%K%MbirZ>^b&X%Z> 0 

[0038] */c. mioh^^mn^mm^vTMcm^^^mx^ wa&sfb&ry— 

z.t&x%, ^mmmmM^fh^M^m^^, mmmmmmm^^t^ 
[0039] ^(Dmm<DMi2<Dmmfcs<yTMm^^ftMfe. mnw-xwrnistitz. 

Mm^n^M^mM^m^m-r^b^x^ 
[0040] ^»^0j!(Dmi3(Dfim^^yT^m^^^«, Kmmmn^tix^ ^ 

[0041] ro^i4ofi«^^yTSS:«^^3feM(-J;tb^, 

[0042] ^<Dmx<Dmi5(Dmnw-^vTifrm^^%;mz.£tiit. uo©it#: 
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mfc'<vTmm^^%Mmm^ mmm^m^A^uhir-b^x^^ 

mm^m^mmi^mmKm^xmmir^t^x^, xv^m^i&Mztizn 
^.mtvm:. mmmmmmm^^t^x^M^m^mtir^t^x^ 

o 

[0043] *fc. ~<Dmfi<Dmi~Mi6<vmnfc^vTi&m^i/^y£nfc^^x, ry— 
mmmMtvx!&^b£tizmf£fim<xm&z.bKts:*), zrtimmwzs* 

[0044] miimi(Dmm^]}TMm^iy^m(Dm^(Dm.mimir^m {^<ddx^ 

o 

m2^mi<Dmnw-^riim i ^^%w^m^(Dmm \z&irzm (-^2) x&% 

o 

msm2(Dmm^<vTMm^^ytm<Dmm(Dm.mim'r^mxh^ 0 
m^m^^mm^vrnm^^^M^mmfDnmim-r^mxh^o 
m5m^mn^vTMm^^^M(Dm^<Dnmimir^mxh^ 

vmim^mnw-^Tikn^iy^u^m^mm^^mx^ 
m8im7(Dmm^]}TMm^^^m(Dm^(DmMimir^mxh^o 

[09]^8(Dfim#:/^yT^m^^«O*3t(Dt^Pj!^#fci-§E|-efe§ o 
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m 1 i]^<D$&m(DMlORXFl l<DmMifc/<VTl5k'm^^>^y6M<DTy— KfttfiJHi 

[0045] 10, 40, 60, 66, 110, 140, 150, 190, 310 :7V— KSS 
12, 42, 62, 68, 112, 142, 152, 192, 312:MMfc 
15, 45, 115, 145, 155, 195, 315 rTV—R 
14, 16, 316 :#y— K!W— 3¥ 

18, 300, 330 : r^ffi^/^®^ 20, 30, 50 : #y— K£R5}\ 24 : Mtt^#: 

25, 35, 55 : #y— K 64, 70 : T7— KP 

80, 82, 84, 86, 88, 90, 92, 94, 96 : y h 

102, 104:#4£<D2g#\ 160, 194 :#y— KrWr— , 170:Sttf* 

182, 184, 186 : mm^imMm^vV, 200 :im»K^S§tlfcf 

320:^«f*/^yT^«^=ar^3feM, 322:#*^i^c -"Cfc^y^VU— 

d 

324:®^g^ R -efe^Br^^i, 326:#-*^S^C -efc5=iy^Vi^— 

gap g 

[0046] j^t. mzmrnvx, ^<Dmm<Dmmmm\-^WLm-tz> 0 **s % -<z> 
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^icov^ttl^l— ©##Srf»fLT^U ^tvbcoa^^MUT, ^(DWm~rz> 

mmm 1 

[0047] iai^r^ia2^#MLT^<D^^<D^i<Dfi«^^yr^«^^3fe^©«5^ 

Ty— K^^f^M^^P^^ 
[0048] T7— KWlOtt, XoiiLC^^co1S^#:^^«^$tbT*59, ^CDfJ#tf*CQ^ 

JMlti>3 0 ^coffcem-^Tte, ry— K«^£fi«#:£a>k&5#^#£rTy 
[0049] £fc#y— K25» % Jtoii:<y^RM^^^#y— KSP5>20^^y— Ky^r— 

W\ Ty— KSHlOSrEtfffl^ ^o77- K®Kl0fcfry— KgR#20£te, s^^i 
^SlV^^W^gag^tL^o Kl7-Yir— S^16f4, m^-r-r — (wire stubs :T7-f 

y— FWmotttfa't'ZWoxy— K*u^20©^ffif2osr±, vuvcois^^^i-^H 
[0050] ry— K«ffil0^i^A2»^l4^J;o-ci^«j^/^ o /^^'a;Ml8^^M$tL, K25 
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[0051] T7— h*mmiot%y— K25ra^s«jE^w^.«jE^^p$tL§^, ^tft^i-i 
m#^yT$cm^fci9, wm^y^^m^r^o r^m^xv^i^ ^m^f 

£i3:3o i-^^^>S^m^J:^3fe (spontaneous emission) ^^-(9^ g^m^fe 

[0052] *5b\ 0n^i-^(D^0^(Z)|ii(Dfim#:^^yT^«^^^^*5v^, tv 
[0053] ^T^ffcW^vvr, ^Jfe^r^^ry-K*it#:<k^y-K«5tf*^^{»^ 

0>M21fc*3V^3B3teaSjfc5o T7— K«ffil0^fl*#:i2^j:o-CMai-5^<k^J: 

[0055] ^(DmmfDmi^mM^vTMM^-^y^mti. ±3&<Dvuvw&t%&&&£ 
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[oo56] mmft^yTtm^^ytm-ete, mmmfm^m^tcmmmmm^mm, 

&n&<Dm^frt£x ^^-^^^m^&xm^^zL b&x^-r, 
m%mzttu}?nhw-£x\ ^x\ r/-vwmi^mn,m2x^m^tdm^<Dm 

^btfX^, ^i/^%M^<Dil3LAm±) Izmir %^ft^m&M<1rZ>z.b&X%Z> 

tti-^fc^ T/—^mmiobM\^i-^iM(D^y—^^20(Dmm^vvv^-<^h 
tvmmcoMM, irt^ib, vuvjfrMyt&fcMi-%fcMm2osi)mj&£nx\,^ 0 

[0059] — #y— Ki7^— mi6bEiMm2osb^ bhfcT/— vmmiob<Dm?>mM$: 

[0060] ^ir^irmmm2^(DMm^^^x^ ry—mmAmB^^xmm)± 
^/^mM^mm^n, ^y-mmAmm^^xmm^^ Rxirz-^b 
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[0061] TV— K©tft^, #y— Ktc^LTIE^^te&fcSJ:?^ iiS®BE'VKX« 

[0062] 03^Murr©isw©^2©fim^^yTj^^^3t«©«3t^M-r« 

[oo63] ^2oftm^^yr^m^^^3feM^,fim#:i2^«a$ttfc*oii:c^x© 
m— ea>5„ fcfcu ^y— ra^3oco^^^^ o ^y^ K ^^3o«, ^ontofe 

SX^^I^M^ifffi^^^rKD^^ (U^^^V ^, ) tfeSHfi (30S-1 
, 30S-2&t*30S-3)£>kfc5¥1f^ft^fc9, #y— K«B#30J3\ Ty— K»ffil0Sr5t 

[0064] #y— K*p#3ora, ^o^f^i-siv^ Wf\zmi^tiitfflk<DV'{'*r~ 
fc&fcSteu r7^-oM^^^y^K^30^«^i-^^W^#:^^r6]^fp v o 

Tl^MC30D@j££*l/rV>5 o JJV— K§P5>30(DTy— KMiot^j-fa-rs 
ffi(D^B30S-l. 30S-2,K:t^30S-3te\ VUV(DfS#if^Ht**rSH*fB^^$^TV> 

So 

»M3 
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[0065] mi^mvx^fDmM&m&mmfo^vTjkm^^ftu&mm&mm'tz 

[0066] HSOftm^^yTM^drv'^^M^, M«#:-eM«$tl,rcKoii:<C/^^.(DM 

, Effi(40S-l, 40S-2, 40S-3&I^40S-4)^^^W^#:d^^o — *\ #y— KSP 
5, HB(30S-K 30S-2&l*30S-3)#>kJfc5¥W^ftn?&5 o *fcfry— K35fc3u #y 

y— Ki7>f^r— i^i6i:Sr^ri-So h*35«, ry— KM4o^«9ffl^ ^07;- 

30(DTy— h*WM4OKM\v}1rZ>M<DMM30S-U 30S-2^.U?30S-3«, VUVCO^H^: 
MM 4 

[0067] |E|5^#mbTi(D^0j!(D^4»Mmf*/^yT^m^^^3feM»*it^Mi-§ 

^^<^Ty-K^^oii:c^XoWW^¥^^J:5^^J^LTiaM 

[0068] rofit^l:^ Hi, H2^:tFH3Ty-K^'a-tPo Jgl7V-K64ate, loSC* 
MR<7>MVKfcfrht£%T/— KM60a£7V— KM60a<Z>^M^M#1-5ftm#: 
62a^#i-§ 0 f|27V-K64bte, ^oH:C^SX(7)^^^^^§T/-Kmffi60b 

^ry— Km*60b(D^M^Si-^^f*62b^-r§ o ^3Ty— K64c«, *o[i: 

<y^x»n^#:d^^Ty— Kmte60c^ry— Km^60c(D^M^s-r^Mm 
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[0069] £fc, #y-K55te. lo(CMX*^]l^il4lfB©ffm^3©M(U^ 
^) tfe^Hffl (50S-1 , 50S-2^LtF50S-3) ^&3#y-KI?B^&5¥W^#:50 

T7— KI$64^[n]i-^IlJ(D, f^y— KO^ffi(50S-K 50S-2,&U?50S-3) K 

MMM 5 

[oo7o] m&^mmx^x, ^(Dmm^ms^mn^vrmn^^^M^mit^mir 

, ^A^l4, 22, ^^W*f^#:24^IB§bT^bTfe§ 0 ^m^l^Tt^l- 

s, i^»!j6;^fb^»!i8<D^ 

07^M9^:&^-o^ mm^mm^^m&mMis, mAmmu, 22, 
mmmm^m^-f-^t^m^xh^o 
[0071] ^scDMm^^yT^m^^w^^^^^oMm^/^yr^m^^^^ 

[0072] Z.tDM&.W'VI*. MU %2JkX$%&TS— K^tfo fllTy— KTOaf*. lotC^I 
X^ftiHfcfl^kJfcSTy— K®jfi66a£Ty— K«®66a<D^£r$£BH"5Bi«#68a 
Sr^rt"5o ^2Ty— K70btt, KoIi:<y^ftK.(^M^^^^ ; 5T/-K*«66bi!T 
y— K«ffi66b©^MSr««^5fimf*«8bSr^rt-«„ 03Ty— K70d3\ ioS<^ 
^X(Dl^^#:d^^6Ty— K*ffi66ci:Ty— KS^6c<D^M£*fc«*t"3fMt# 
68c£r#i-£ 0 rttfc3o©Ty— K70a, 70b&.U?70c^ ^ojffC&^X^ftfcM: 
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tzmm&T&ytft^'^Wk (U^j&VO ^5£g (50S-1 , 50S-2,K.TJ«50S-3) d^fesfe 

[0073] *fc. T/— KP70^y— K50i:{i*K.^fB]^SV^^^T^IEg$tvT*5»9, 7V 
— KI|70^fRli-§ftlJ<Z)^y— K50(D^ffi(50S-l, 50S-2,S:U?50S-3) J2VUV<D$gtt 

^ife^ij 6 

[0074] W7&&mix, ^(Dmm<Dm6(Dmm^vTMm^^ytM(Dm^nmir 

[0075] ^o^K^^6(D^m^^yT^m^=¥^^«^ mmwm^-^yh^mmmMc 
x-xmrnztiZo m7Xfe, 3m.(D%cmmm^-^yh8o, 82Rm4^M.K.xm^ti^ 

fife^v ^mmsx±.M?Lxm)$vxh x\ \ 
[0076] ^mm^^^h^^o^ij^bT, Mcmmm^^yh80(Dm^mmir^ o mm 

m>m^-^yh80fe^ T7— Kl5a^y— F25ab&M:X-X\^ 0 T7— Kl5a«, RofC 

v>s 0 #y-K25a«, sx<a#y-ra#20a«r*j&L-rv^ % ^otfC^^^ 

20ai, ^<DW ^f*20a^, SV ^¥*T ^H^tL^lS^^i— ^ibft£#y- 
KrMir— 3¥ 16ak&iiir% 0 ^<D#y— K25ate, Ty— Kl5a^«9BA/-C@ag£tl/C 
ry— Kl5a^[n]i-?.#J(D % #y— Kg|3#20a<DM20aSte, VUV£>jjStt 

[0077] mixu, mmt£nf$<vMmmm^yh82RTfMmmm^^yh84tiK mr<djt 

7 

[0078] Bl8^#ML-C, ^<D|SM<D07<Dfim^^yT^S^5^3feaS«>*5tSrtJiM-r 
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3 0 H8te, ^<D&m<Dm7<&WMifr<V7ifcm^*^%M&. ry— wMR^fa 
[0079] z<Dmw<DM7(Dmn<fr*yTiM^*^ymte, tiiia^^Mii 

fifesv ^mmu±.Mx.xmmvxh £v \ 

[0080] o^^UT, ;&mm^^h86<D#|3g£tftl3J!-r3o 

^^^.-vyh86«, TZ—KlSa^y —KSSa^^r^Rr^LTV ><5 0 T J— Kl5a^, XoilX* 
ftft^<Dfm#:<DTy— Km*10a^^f*(D^MB««-r^)fim#:i2a^bT 
V^ 0 #y-K35ate, Ho [IX^ftK^ ft (U^ 
^) -efe^HB (30S-1 , 30S-2^U?30S-3) frhf^XV— ra^30a^*^bTV ^ 

^htf:^y—^4-Y—mi6at^ir^ 0 ZJDiJy— K35ate, T7— Kl5a^«9ffl 

A,-egfig£tvcv^ 0 */c. ry— Kisa^ft-rsiij^ #y— Kf p#30a£>giB 

30aS-K 30aS-2,S:U«30aS-3{i. VUV(D|g#^^t^-r ; 5Sl^ffi/5 s ?f^$tL-CV^?> 0 
[0081] IH8-e«, |ll^*^(D^m«ffi^--^h88 / S.t^^««^^-^h90^ > 

[0083] z.comn(o%8(omn^^)rmnp^^%Wi^ immm^yv^mim^ 
x-xmrnztiZo m9x^ 3m.(DMcmmm^yh92, 94Rm6&M%.xm)&£fri% 

[oo84] Mti^b©-o^j[at, Mcmnm^-^yh92(Dm^mmi-^o Mem 

^;^cr-5/b92{i N T7— K45a^y— V35ab$:M:Z-X\^ 0 Ty— K45aJ3\ HoiiX* 
^ft^(Dirffi^^^(DW^f*»Ty-Km*40a^W^#:»^Mffi«a-r^ 
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^^<D^^(U^^)-e^HB(30S-K 30S-2^t>^30S-3)d^^^y— K$P5> 
30a£«j£b-CV^ loi^^fWt, ^©^f^(^ S^CTfT 
tWytifcW-f-y— fabte&Jjy— K!7^— ^16a^^^i-§ 0 M^y— K35ate, 
T/— K45a^«9BA/-e@Eg£il/CV^ 0 T/— K45a£*f fa-TSflJ^ K 
g|5^30a(D^B30aS-K 30aS-2^tF30aS-3«. VUV(DJj§t^Stti-3H#tB/» 

[0085] Hl9-ete, mWJ:m^<DjjkMnm^^yh94RXfMcMnm^-^yh96^K MR(Djf 

[0086] ^_hf^Kb^:J:5(-. ^*^!)4^)^8(Dfim#:^^yT^m^^r^^M«^ f^©T 

[0087] |E|lO^#mUTr(Z)^0^(DM9(Z)f|*f*/^yT^«^^W^^#3g^0Ji- 

104^y-K^-r-|$16^W^IW|-¥ffi-h^M-<TgHMb^*^^bT^^ 
[0088] i<D^|£<D*|#:i02^ ft^f*62a^io-C^M$tb^Ty— Km*60a^^#j^$ 
^64bt<Dm<7)^mK. Z.frlhT/— K64a.&T/64bWfT^ @ag£tv5 0 

^rbT, #y— Ki7>f^r— i¥i6£^ti>¥ffiWfT^3J;5^ ^oii&^ory 

— K64a^64bJ;^^y— K17^— |^16^tpSp®^3£V Mig^IBg^tLTV ^ 0 
^#^^104^ f|«#:62b^J;oTl^«$^bfcT/— K««60bd^« 
$c£;TL£lf§27V— K64b£, fim#:62c^J:oTM«$^cTy— K«^60c^^*^ 
$^H3T7— ^64ct<Df^(D^m^, ZjfrhT /— K64b^U?64c^ @Sg£;fX 

3o ^LT, #y-Ry^ir^i6^tp¥ffi£¥ff^3£5^ ^^o^2^lU?^3T 
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[0089] ^^B^^^Mmf^^yT^m^^^M^Ty— K<D^C^^ -(DBHOi^ 
[0090] ±^OJ;5^#^2S#:^IS®i-S^i:^J;o-C, ^A^§!|14;fc5V^22,$:t«;y 

^fe^l 10 

[0091] 011(A)^#^bTr(D^0JO||lO(Dfim^^yTM^v'^«(DTy--Kll5 

o#jt^o^B^i-§ 0 ry— Kii5{i, ry— K««no^.wtL^*i-^fl«#: 
y-KmSnora:, ^nM^no a b^<Dmn^^noa(DMKij\^^<>fc 

mtiSltPb. ^^^©^R1f^^ll0acDrt#J(D^^^^^^oT^*iA^-C 
V^^L^iA^^110b^^#U 2o(D^L^iA^^110b«, SlV^W , ti^M 

mi^t-ftiQm ioD-mm iod-2^t l-cv ^ 0 r <^riu^§^h io a <D mi ios 

MM 11 

[0092] mn(B)^0m^x^(D^m<Dmn(Dm^i^^vTMM^^^ytM^>Ty— kus 

^o^t^Ki-§ 0 ry— Ki45«, Ty-Km*i4o^w^t«Si-§fim#:i42^ 
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znbvnRjjfa Kmw^m-vwmvx^isf^ ^mmmmmmx&z> 0 ry- 

g|^Ufc5fe»140D-l^<^140D-2^LTV>^ o ^(D^m^W?»5M40a(D[M 
0£ffi) 140S«^y-Kl7^ir--i¥^gag$tl,TV^^^f3:fB](t^^TIS®$^ 

[0093] Jl^(D||10fc§V^^ll(Dflm#:/^yT^m^^WJ-K^tL§Ty-K 
V > t±Z.(D ^m^W^f ^140a<D f^M^ fa l£ fa^oT^fe ^mS^^*^ 

\?mmuobtffimfcu2t(Dr$<Difrm^M&ubir^bftx%z> 0 ^©iyaot, 
y7X^^^$t^^M^¥Rm^^llOa(D^l ] Bllosfe§v^^^^^WB$l3 

— Km*llO^Mm#:ll2^^^tbTV^§§^(-^§Mm^*ll2(D^IlJ^^y 0 ^V^ 
<D77- KSWl40i^nSr*ftfllb-CV ^5MS#U42^ ry— \?mMi4o&¥9&& 

f^^orti©^i^i^^otAfeii*tt?)^iiao-c, ry-K«ffii4oi:fi 

m^l42^^^TV^§^^^^^Mm#:i42(D^#J^^X^^^$tb^<V^ 
tt. Ji^(D^R1^^^(£bffill0SX«Ji^^^W^lH5^OjSffil40S(D#J 
[0095] r©itiaot, ±xE(D^R^^§|3^t£liffill0SX{*-h^(D^^W^^ 
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o 

mifcm 12 

mmzo%mmirz> 0 mi2(AM, ry—vi55^MR^^m^mxmmvx 
^vfcmm^<])TMm^^^M(Dmm^mmmmxh^ 0 ry— ki55»t 

[0097] ^<Dis^(D^i2<Dsim#>^yT^fem^i^3teas«, ^oiac&sxoiwftw 

— Ki^fir— leoo^'^W^^— ifcut^ffi-e, #y— Kswr— i60j&sry— kiss*- 

, mm^^mm^xm^ti^o ±m<Dx^mmti-^tK^x, wcm^y 
m^m 13 

[0098] mi3&0m\^x, z<Dmm<DMiz<DWMifr<vTi&n^^ftM<nM&iz^ 
—i6o^^, £cmm70(Dftmzmm£tLX\s^&,xhz> o ziMfonon, Kontofc 
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[0100] ^B170S«, ^RMt^MBmrefe^^ S^170^fffc^it^i:^J; 
14 

[0101] g|14^#mb-C, ^(D^BJcO^UcDMm^^yT^m^^^M^it^o^ 

&£tl%&-?&& 0 ^(D|HW^*«^^M82, 184^186^ tfJ^«|3d s 2V> 
{Z^ntf^X^ M^iJ^bT, -o(DH#^#:l80^P ,: 3§|3^m#:j|glIB®$I^TV^ 

So 

[0102] ^<D£tMm8on, MRJffa Kmwmm(Dj&yt^<D^yt (u^m -e&§ 

xffiisos-K i8os-2Rm8os-3^hf^^mM^ki^xh , o, -©^^Mftoi 
x^f^^jiiEfSi^o^^ttt«wfcEB$tbTv^ 0 r<Djf§i4<z>itm#^yT 

miMM is 

[0103] mi5(A)^LmB)^#MbT, ^<Dmm<Dmi5^mnw-^)Ti&m>^^%m<D 
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^(D^^MtmmM^(D^^mt^-^vfcv^mx\ ry— Kii5^y-Ki7 
[0104] ±^com^tir^tf t z.xox, ~<DmM(Dmiofo^^nWin(Dmnfo^vTMcm 

i6 

[oio5] mi6%mmvx, ^(Dmm^mie^mM^vrwcm^^^M^mm^^ 
-Km*«s«ftmf*i92-e*^$^Tv ^ So it:c^ft>Roi^^#:/5^^5 

TV— K195£, 4I»mf*^^«tt^^y— K17-Yir— 194^^*^.§ 0 ^LT, ff#t 

-v— i94^ N M<om&£5iz.mm^xm)&t$tiz>o -^v—vv^—x^sajr/ 
-Ki95{i, m&mm^xmwxfo%mmmmxftm£tifcmoo<Dftmz. 
tix& 9 . KMLrxmw xhsmmmmxi^mzntcmoo iao 

YV^— Kl95^ih$tvTV ^ 0 

[0106] ^ot, M#t4»24te, M«#:«^-f^$^fcW200(D^liJ^ieg$^T, 
It^^fc^tt^So tot, W200«M#if^#:24(D^ra^{»^#O, * 

^r®l(XL^V^#:-e^fcLT*5<^S^fc^o Mt^fl^te, E|16-m, W200<D 
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[0107] *7c, *g2oozMf$,-rz>mmfcttmbvx^ mtu*. m^suprasatx^x 

mX&Zo t£oT, W200^S-Ai-^M^^Xe^i!i-tL«\ ©xdfi/v^f^ 
^>(D^^^-<^h/KZ)l: 0 — yifcft#$172 nirrefc^r^^ Mj^^fti^tf^g 

^^W2oo<D«««9mi-^i:^-e^o L^U W2oo^K-Ai~^«^i:L-r, 

XetfX^<D7fmVk?fXXfoZ>ArJfX&%\, ^KrJfX (B-X»f- 

-^^126, 146 nnre&So )^Jffl1-5^£fct-C#&V\ > f^ife^^ 160 nml^T 

<D%tn<D%;&m.l$l1-Z>frhXfo% 0 

[0108] &3b\ Ji3zli(D^i2^^mi6(Dfim^^yT^m^^M^«^ci-^^y--Kr7 
[0109] *fc. Jl3^(Dr(D^0J(D^l~^l6(Dflm^^yT^«^i/^3t^!rJ-*5v^-c^i, 

[0110] Jl^(D^l~||16<DMm^^yT^m^v'^3feM^*5VNT«, #y-K« 

Jife7^t£#w#y— Krwr— Sr^^v^^— /vx?a^«<D#WilT*fc5 0 ry 

[0111] *fc, Ty— KSffiSr*flH-5flSfr«)l¥^H:, 1.5 mm£1'Z><D&f&&r*ibZ>o TS 
—h*mm<Dm£fo^^&&Wftm<Dmj&<D—721(D£:£&23 mm£U MRjjfaCD 
S££200 mmtTZ><D&1&&"X*1bZ>o fc*^ Ty— K«^<D[iL^fc5V^3:fi[iL#t»rffi 



WO 2005/098903 



28 



PCT/JP2005/006742 



<D>&M<D— VKDM&fe, 10 mmfrb40 mm(DmMXm$l1r%<D& £\\ T7— 
\?mm<DnRjj\ii]<D£:&-Z. 50 mm^ibl m<Dmmxm^i-f-^(D^X\\ KI7>T 

[0112] */c. #y— K^)^RM?f^[i:^^VN^=t(Z)^?f^(D— 3fl(Dft$^80 mm, *X 
^•fB](D*$^200 mmi:i-?.(D^^ig-e^ o K^^RM^iHSfc^V ^ 

«=3<Z)^?f^C0^ j2£>S££50 mm~100 mm(DfBH"Cal^-r§CO^ # 
K<7)SX^fn]^§^50 mm~l m<D$&HTill^i-3<^J;V \ 

[0113] Ty—vt#y—}<73\zmnl-&nm)±s</^<Dmm^ 4—6 kv^u ^©J^ifei 
^20 kHz£i-§(D/$Wjg-c;fc£o MStim, io~2o kHz(Dt5H-eig^br^ 

7£-t-&<D&£\;\ ^m^^ffi^fi, 120 Torr (15.96 kPa) ^12^3 (D^W^ 
fo<0, 80 ~760 Torr (10.64 ~101.08 kPa) CD{g.CD%tmxm#il.XWtfeirZ)CD& «fcV^ 

o 

[0114] EH7~mi9^#Mb-c. t/— K^y— K^^r^Pi^yv— y^^«j±^ 

tons] mi7«T/— Kfcfry— Kt<^Cfciai8^ft^*t-ia-e*)5o eii7H\ ^i~^i6£>3bw 

r^0J!»#^(Diiw^^^j-i-§m**it^b^(D-e^v\ lot, 
0i7fi, m~^i6(DB5a»fim^^yT^m^^y^WJ->?tbT, zrwetuD 
wm^mmm^t^.(Dmi7^irmmm^t^Mit^x^ ry—Ytxy—Yb 

[oii6] mm^irx^ T/—}?mm3iobmmmi2bfrhmj&£tvZ)T/—}?3i5^ r 
xf*y-v%mmirz>%y—}?T7 ^-3i6^, mmdtc nmxhtixmm^tix^ >s„ 
i~jfc*3*>, ry— K&fry— K^rawd^tt, fis#:3i2<D^ffi^y— Ky^r— 3i6 
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[oii7] mmimmtmmi^vTMm^^ymt^nmmm^m^h^o mmc 

d 

d g 
g gap 

im k\^z.kb3bZ> 0 

gap 

[0118] iiii8^*dv^-c, nmfcs<vTi&m^i/^%;U32o^ mmm^xmrn-r^ # 

d g gap 

[oii9] ry— K^y— K^<^K^^«^^®Hi-6^e^o^v--^!>^^j;o-r 

gap 

gap 

gap 

[0120] J^_hl^0j!b^'^^Pj!^^J:5^, z<Dzfi'—??V>W£&1&<1rz>z.k't>K - 
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[0121] jscmtfxtL,xAr&m\t\ mm^-rmmmi^^ir^mn^vTMn^^ 

bLxm.Mkvx^vx$>Zo rr-cwu «£tt^ifc^$jh/rv^:?v— y^^mmffi 

$02.8 kV~2.9 kVCfe^o fot, 0.6th^t^U, 1.68 kV~1.74 kV^^fJ^b 
, 0.35bh^b^U, 0.98 kV~1.02 kVfc*j-jSf5o T y— Kfc&y— K£<£>W 
fiSdi3\ d=2 mm, &IM=5 mratC^gLT, -?:^^^*fbT^V— yy^mffi£r 

[0122] ^m#>»ffi7J^ 0.5 atnu 0.75 atm&m.O atmt^^bT, ^rfh^tlKM^X 
yV— ^^^■m^m^fc.o Hl9iCl:3o^-C, A-e^-ftH^ d = 5 mmit^L 
TSteUhl^^U BX^kir^m^ d=2 mm£t£feLT$J^L/c^J|t:^ ^tv 

^tt^brv^o gii9^j;tv«\ Bx^-r^m^Ax^-rmmx^riMKh^t^h 

[0123] £JLh8fc05UfcJ;5l;:, mmi¥^VTMn^^^M^^^X, T;—Vb%y—V 
[0124] Ty— Kir^y— Kiror^Pid^/h$<-r§^^^J;oT, ^yv^f§^ 3 l2 
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